. For printing of the sensor array, we prepared sol-gel-colorant solutions by the simple hydrolysis of solutions containing commercially available silane precursors (e.g., tetraethoxysilane, methyltriethoxysilane, phenethyl-trimethoxysilane and octyltriethoxysilane) with a variety of chemically responsive indicators (Table S1 ). Final organically modified sol-gel formulations with the colorants were loaded into a 36-hole Teflon ink well. Sensor arrays (Fig. S1 ) were printed using an array of 36 floating slotted pins (which delivered approximately 130 nL each) by dipping into the ink well and transferring to a PET film. Once printed, the arrays were aged under a slow stream of N 2 for at least 3 days before sensing experiments were performed.
Gas streams containing the toxic industrial chemicals at their PEL or lower concentrations were prepared by mixing the prediluted analyte gas stream with dry and wet nitrogen gas. Importantly, gas stream concentrations and relative humidity were confirmed by in-line quantitative analysis using an FTIR multi-gas analyzer, MKS Instruments model 2030. MKS digital mass flow controllers were used to achieve the desired concentrations and relative humidity (Figs. S2 and S5) . The serial dilution apparatus ( Fig. S5 ) could produce precise analyte concentrations to ~0.01% of the initial gas tank concentration. For nitric acid and HF, saturated vapors were generated from a diluted solution in a five gallon polyethylene carboy, which was further diluted to PEL concentration with nitrogen gas and confirmed by the multi-gas analyzer. Hydrazine (98%) was used directly to produce saturated hydrazine vapor, which was further diluted. Fluorine, chlorine, hydrazine, nitric acid and HF at their PEL concentrations were confirmed using Dräger detector tubes.
For all sensing experiments, the arrays were imaged on an ordinary flatbed scanner (Epson Perfection V200); the before-exposure image was acquired after 2 min. of 50% RH N 2 flow at 500 sccm. After-exposure images were acquired every minute with the same gas flow rates. Difference maps were obtained by taking the difference of the red, green, and blue (RGB) values from the center of every colorant spot (~300 pixels) from the "before" and "after" images; all difference maps shown here are averages of multiple trials. Digitization of the color differences can be performed using Adobe Photoshop TM or with a customized software package, ChemEye TM (ChemSensing, Inc., Champaign, IL). The chemometric analysis was carried out on the color difference vectors (provided as a database in Table S2 ) using the Multi-Variate Statistical Package TM (MVSP v.3.1, Kovach Computing) ; in all cases, minimum variance (i.e., "Ward's Method") was used for HCA clustering. . Scree plot of the principal components from PCA of 147 trials using 20 TICs and a control. The colorimetric sensor array has an extremely high level of dispersion: 17 dimensions are required to define 90% of the total variance, 26 dimensions for 95% of the total variance, and 46 dimensions for 99%. . Serial dilution gas mixing rig used for exposure of colorimetric sensor arrays. The box labeled "switch" is actually a series of three three-way valves, which allows for venting and also diversion of analyte stream to a MKS FTIR multi-gas analyzer model 2030. MFC = mass flow controller. 30% RH  50% RH  70% RH  80% RH  90% RH   10min   5min~1 8,000 ppm2,000 ppm Fig. S6 . The colorimetric sensor array is unaffected by humidity over a wide range. There is essentially no response to variations in humidity from 10% to 90% RH; average of three trials is shown. For display purposes, the color range of these difference maps is expanded from 4 to 8 bits per color (RGB range of 4-19 expanded to 0-255). . Photographs of cartridged colorimetric sensor arrays, all on the same scale. Right: standard disposable cartridge used in these studies; the inside dimensions are 22x22x4 mm with a total dead volume ~2 mL. Middle: disposable low dead-volume self-sealing cartridge with the colorimetric sensor array printed directly on a PET (polyethylene terephthalate) flat. Right: close-up of the low dead-volume printed colorimetric sensor array and sealing system. The total head-space volume of the low deadvolume cartridge is ~150 L (i.e., >10-fold smaller volume). The cartridges are produced by standard injection molding.
10% RH

Fig. S8
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